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WHAT IS CLAIMED IS: 

1. A plasma processing apparatus, for introducing a 
processing gas into a processing chamber and exciting a 
plasma in the processing chamber to carry out plasma 

5 processing on a substrate to be processed placed on a 
cathode electrode inside the processing chamber, 

the apparatus comprising a ring for encompassing 
an outer peripheral edge portion of the substrate in 
proximity to the outer peripheral edge portion of the 
10 substrate, the ring having a clearance between its 
encompassing surface and an upper surface of the substrate. 

2. The plasma processing apparatus as claimed in 
claim 1, wherein the cathode electrode has a substrate 
placement surface having larger than the substrate, and the 

15 ring is placed on the substrate placement surface of the 
cathode electrode and has an L-figured shape directed in a 
direction in which a cross-section shape of the ring is 
able to encompass the outer peripheral edge portion of the 
substrate . 

20 3* The plasma processing apparatus as claimed in 

claim 2, wherein the L-figured ring is divided into an 
outer side surface covering-portion that has a clearance 
outwardly of the substrate with respect to the outer 
peripheral edge portion of the substrate, for covering an 

25 outer side surface of the outer peripheral edge portion of 
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the substrate and an upper surface covering-portion that 
has a clearance in a direction of thickness of the 
substrate with respect to the upper surface of the outer 
peripheral edge portion of the substrate, for covering the 
5 upper surface of the outer peripheral edge portion of the 
substrate . 

4. The plasma processing apparatus as claimed in 
claim 1, wherein the cathode electrode has a substrate 
contact area which is smaller than the substrate, and the 

10 ring is arranged outwardly of the substrate contact area of 
the cathode electrode and on the cathode electrode and has 
a bracket-like shape directed in a direction in which a 
cross-section shape of the ring is able to encompass the 
outer peripheral edge portion of the substrate. 

15 5. The plasma processing apparatus as claimed in 

claim 4, wherein the bracket-shaped ring is divided into an 
outer side surface covering-portion, for covering an outer 
side surface of the outer peripheral edge portion of the 
substrate, that has a clearance outwardly of the substrate 

20 with respect to the outer peripheral edge portion of the 
substrate and an upper surface covering-portion, for 
covering the upper surface of the outer peripheral edge 
portion of the substrate, that has a clearance in a 
direction of thickness of the substrate with respect to the 

25 upper surface of the outer peripheral edge portion of the 



substrate . 

6. The plasma processing apparatus as claimed in 
claim 3, wherein the upper surface covering-portion is 
placed on the outer side surface covering-portion so as to 
be capable of moving the upper surface covering-portion 
from the outer side surface covering-portion in the 
thickness direction . 

7. The plasma processing apparatus as claimed in 
claim 5, wherein the upper surface covering-portion is 
placed on the outer side surface covering-portion so as to 
move the upper surface covering-portion from the outer side 
surface covering-portion in the thickness direction. 

8. The plasma processing apparatus as claimed in 
claim 1, wherein a region for encompassing the outer 
peripheral edge portion of the substrate, approximately has 
a region of not smaller than 3 mm and not greater than 10 
mm for covering the outer peripheral edge of the substrate 
inwardly of an upper surface of the substrate and 
approximately has a clearance of not smaller than 0.1 mm 
and not greater than 0.5 mm with respect to an encompassing 
surface of the ring and the upper surface of the substrate. 

9. The plasma processing apparatus as claimed in 
claim 3, wherein a region for encompassing the outer 
peripheral edge portion of the substrate, approximately has 
a region of not smaller than 3 mm and not greater than 10 



40 



mm for covering the outer peripheral edge of the substrate 
inwardly of an upper surface of the substrate and 
approximately has a clearance of not smaller than 0.1 mm 
and not greater than 0.5 mm with respect to an encompassing 
5 surface of the ring and the upper surface of the substrate. 

10. The plasma processing apparatus as claimed in 
claim 5, wherein a region for encompassing the outer 
peripheral edge portion of the substrate, approximately has 
a region of not smaller than 3 mm and not greater than 10 

10 mm for covering the outer peripheral edge of the substrate 
inwardly of an upper surface of the substrate and 
approximately has a clearance of not smaller than 0.1 mm 
and not greater than 0 . 5 mm with respect to an encompassing 
surface of the ring and the upper surface of the substrate. 

15 11. The plasma processing apparatus as claimed in 

claim 1, wherein in a region of the ring for covering the 
outer peripheral edge of the substrate inwardly of an upper 
surface of the substrate, the ring has an upper surface 
tapered in a direction of thickness from an innermost edge 

20 portion of the ring outwardly of the ring with respect to a 
lower surface of the ring. 

12. The plasma processing apparatus as claimed in 
claim 4, wherein in a region of the ring for covering the 
outer peripheral edge of the substrate inwardly of an upper 

25 surface of the substrate, the ring has an upper surface 
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tapered in a direction of thickness from an innermost edge 
portion of the ring outwardly of the ring with respect to a 
lower surface of the. ring. 



